Tissue-engineered bone formation with cryopreserved human bone marrow mesenchymal stem cells.
Bone marrow mesenchymal stem cells (MSCs) have become the main cell source for bone tissue engineering. It has been reported that cryopreserved human MSCs can maintain their potential for proliferation and osteogenic differentiation in vitro. There are, however, no reports on osteogenesis with cryopreserved human MSCs in vivo. The aim of this study was to determine whether cryopreservation had an effect on the proliferation capability and osteogenic differentiation of human MSCs on scaffolds in vitro and in vivo. MSCs were isolated from human bone marrow, cultured in vitro until passage 2, and then frozen and stored at -196 degrees C in liquid nitrogen with 10% Me(2)SO as cryoprotectant for 24h. The cryopreserved MSCs were then thawed rapidly, seeded onto partially demineralized bone matrix (pDBM) scaffolds and cultured in osteogenic media containing 10mM sodium beta-glycerophosphate, 50muM l-ascorbic acid, and 10nM dexamethasone. Non-cryopreserved MSCs seeded onto the pDBM scaffolds were used as control groups. Scanning electronic microscopy (SEM) observation, DNA content assays, and measurements of alkaline phosphatase (ALP) activity and osteocalcin (OCN) content were applied, and the results showed that the proliferation potential and osteogenic differentiation of MSCs on pDBM in vitro were not affected by cryopreservation. After 2 weeks of subculture, the MSCs/pDBM composites were subcutaneously implanted into the athymic mice. The constructs were harvested at 4 and 8 weeks postimplantation, and histological examination showed tissue-engineered bone formation in the pDBM pores in both groups. Based on these results, it can be concluded that cryopreservation allows human MSCs to be available for potential therapeutic use to tissue-engineer bone.